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found that rheumatoid arthritis patients and providers frequently disagree about prospective treatment changes and most of the patients surveyed would not be inclined to change their current treatment even if they are symptomatic. Yet, almost two-thirds said that they would consider a change if their arthritis got worse. Sometimes, patients make a firm decision that does not concur with their practitioner's recommendation. More often, what patients initially express is not a preference or decision, but a conditional judgment that will be re-examined as circumstances change. Despite the beneficent intent, a deferential response can misconstrue what patients are saying and misinterpret their experience of pain and treatment.
Conditional judgments are commonplace in clinical practice. Treatment recommendations are conditioned on diagnostic impressions. Violence risk assessments are conditioned on predictions of future behavior (10) . Frequently, interventions are conditioned on meeting a threshold. For instance, the Veterans Administration's "pain as the 5th vital sign" initiative calls for a comprehensive assessment if the patient's numeric rating scale pain score is at least 4 (11); rheumatology guidelines recommend a treatment change if disease activity meets a severity criterion. Patients also make conditional judgments in assessing health threats, gauging progress, evaluating quality of service, and reaching treatment preferences (12) . As the epidemiological study illustrates, they use different criteria and apply different thresholds. Practitioners are likely to recommend an alternative if there is marked disease activity. Their patients tend to reject an entire class of alternatives-in effect, they dismiss the prospect of change altogether-until they are "getting worse." Nonetheless, once the threshold is met, patients become open to the possibility of change.
The beliefs and thresholds that predicate patients' conditional judgments are subjectmatter for patient-centered communication. Practical tools have been developed to assist providers in eliciting patients' beliefs and values and facilitate the discussion. These tools include the health belief model (13) , the implicit model of illness (14) , the transtheoretical model (15) , and the 5 common sense model or CSM (16, 17) . In particular, the CSM was developed to assist in providers in understanding how patients perceive and manage chronic illnesses (18, 19) . Researchers have measured a broad domain of beliefs regarding the course, significance, and timeline of an illness, and the role of treatment (20, 21) . They have examined how these beliefs influence coping, selfregulation, emotion, and treatment adherence both immediately and over the life span (22-28). CSM studies have made it possible to perform a comprehensive assessment of patient experience, but comprehensive instruments are cumbersome and have limited value for clinical practice (29) .
The CSM is intended as a treatment tool that focuses on domains that are most relevant to specific illnesses, patients, and circumstances. We believe that for chronic pain, these domains include the current consequences of pain, its emotional influence, beliefs about controllability and the effectiveness of treatment, and the long-term impact of pain on the patient's life.
The CSM is well suited to understanding how patients' beliefs influence their conditional judgments. Patient-centered communication can make these beliefs explicit (30) . But it can do more by facilitating the patient's involvement in treatment and activating their decision making processes (31) . According to Politi and Street (32) , collaborative decision making has both communicative and cognitive aspects. The communicative aspects focus on the patient-provider relationship and shared understanding. The cognitive aspects reveal how each party contributes to this shared understanding. For the patient, beliefs and values are aggregated into a schema and form a decision strategy. Traditional behavioral decision making models can shed light on how decision strategies influence patient preferences, but naturalistic models are better suited to describing how the strategy is formed and decision making begins (33) . Image theory (34) and its successor, narrative behavioral decision theory (NBDT) (35) , are especially appropriate because they portray conditional judgment and preference as distinct but contiguous phases of decision making. active substance use disorder, a psychotic disorder, or a dementia were excluded. Candidates were contacted by letter and notified of an impending telephone contact by a research assistant. The letter described an opt-out procedure. A questionnaire was administered to candidates who agreed to be contacted, were reached by telephone, agreed to participate, and signed informed consents.
They received $25.00 for participating in a single interview. A principal axis factor analysis was performed to verify that the items assessed the four CSM domains and had at least moderate Varimax-rotated factor loadings (>.50). Four factors had eigenvalues greater than 1 and accounted for 66% of the total variance. The items, eigenvalues, and 8 percent of variance for each factor are contained in Table 1 (29) recommend that in clinical practice, assessments of patient beliefs be performed as efficiently as possible, preferably by asking one or two questions. The 16 remaining items were reduced by comparing item scores against the study's dependent variable.
DATA COLLECTION
34% of participants were thinking about actually making a change in their current pain treatment.
By cross-tabulating, we obtained the percent of "yes" responses for every rating scale score on all 16 items. The items exhibit a threshold by meeting two conditions:
1. They have a break-point, a score in which the percent of "yes" answers is higher than the overall 34% percent.
2. For all scores below the break point, the percent of "yes" answers is under 34%.
• If the question has negative wording, the percent of "yes" answers must be under 34%
for all values that are above the break point.
• If the break point is at the middle of the scale, the percent of "yes" answers for scores above the break point must be higher than 34% percent. (For negatively-worded questions, percentages for all scores below the break point must be higher than 34% percent.) Seven of the 16 items did not exhibit a threshold. For six of these items, the "yes" percentages for every value were under 34%. For item 15, a negative-worded controllability item had a break point at 2, but the "yes" percent at the score of 1 was substantially lower and below 34%. The remaining nine items were collapsed into two categories and their scores were recoded.
Ratings at the break point were coded as 1 and ratings below the break point were coded as 0. (For the three negative-word items from the controllability and long-term impact domains, scores above the break point were recoded as 0.)
The recoded scores of the nine items were tested for association with the dependent variable. As reported in Table 1, The counting rule has been examined in studies of behavioral decision making (37) (38) (39) (40) (41) (42) and clinical decision making (43-45). The rule is efficient, additive, and non-compensatory. Because it does not involve a head-to-head comparison between viable alternatives, the counting rule is simpler than the mathematical models that are prominent in the decision making literature. Image theory suggests that expected value maximization and mathematical tradeoff strategies apply to a later stage, after a decision process has begun. The compatibility test occurs earlier and determines whether this process is activated.
Discrepancy testing becomes more complicated if beliefs are weighted differentially (46) .
For instance, the emotional influence of pain may be more important than its long-term impact.
Differential weighting can be represented by a multiplier (like a regression weight) or by unbalancing the belief domains by adding representative items. This study uses the latter approach and compares the simple counting rule to several weighted alternatives.
The simple counting rule is represented by a three-item subset: Item 17 in Table 1 is the only candidate from the long-term impact domain; item 1 has the highest factor loading of the three candidates in the current consequences domain; item 7 has a higher factor loading than the other candidate in the emotional influence domain. A single categorical variable is computed by summing these three recoded items and obtaining a discrepancy count for each patient. The count has four possible values and ranges from 0 to 3. Three differentially weighted rules are computed by supplementing the simple counting rule:
1. Adding item 8, the other emotional influence item, enhances emotional influence domain.
2. Adding item 2, the next highest loading current consequences item, enhances the current consequences domain. For the two enhanced models, the discrepancy count ranges from 0 to 4. 
RESULTS
Of 209 candidates who met the record review criteria, did not opt out, were able to be contacted, and met the inclusion criteria, 139 (66%) were interviewed and 70 refused. The demographic and pain-related characteristics of the participants, including their scores on the covariates and dependent variable, are broken down by age group and reported in Table 2 .
Participants' ages ranged from 22 to 89 and included both genders, but the sample consisted mainly of younger and older males. The percentage who were actually thinking about making a treatment change was similar across the age groups. The mean pain numeric rating scale of about 6 exceeds the threshold of 4 for conducting a comprehensive pain assessment at VA facilities (48) . Despite their NRS and a mean duration of more than 13 years, most patients in all three age groups were not actually thinking about making a treatment change. As expected, mean duration and comorbidity increase with age, and most participants regard their pain as long-standing. Even among the younger group, over 75% believe it will last either "for a long time" or for the remainder of their lives.
________________________________________
Insert Table 2 about here
The results of the GLZ analyses are reported in Table 3 . The discrepancy count and the linear effect are significant in all four models. Given this finding, the principal issue concerns goodness of fit. The AIC indices confirm the hypothesis that the simple counting rule provides the best fit to the data. The AIC is 8% higher for the emotion-weighted rule, 12% higher for the consequences-weighted rule, and 13% higher for the rule that diminishes long-term effects.
Because the AIC index exacts a penalty as the number of parameters increases, the analyses were repeated with the discrepancy count treated as a continuous variable with one degree of freedom.
Except for the diminished rule, AIC indices are lower and differences between the simple counting rule and the two weighted rules are smaller. However, the AIC index is lowest in the simple counting rule and the hypothesis is supported.
________________________________________ Insert Table 3 about here ________________________________________

DISCUSSION
Work is underway to identify the essential features of patient centered communication, enrich its theoretical framework, and measure its impact on treatment effectiveness and outcome (8, (49) (50) (51) (52) (53) . This work has not addressed a situation that most practitioners face in working with chronic pain patients: Treatment has been partially effective, but a change is likely to improve the patient's condition; when this prospect is raised, the patient declines. The current study challenged an assumption shared by paternalistic and consumer-oriented practitioners: that patients who say "thank you, but no" have concluded a decisional process and expressed a preference. Guided by the common-sense model of illness (16), image theory (34), and narrative behavioral decision theory (35) , the study proposed that declining an offer to change treatment is a conditional judgment and subject to change. The study identified the beliefs that influence this judgment, the conditions of change, and the strategy that activates patients' decision processes.
We found that the conditional judgment turns on beliefs about the current consequences of pain, its emotional influence, and its long-term impact on their lives. Symptoms and clinical indicators are crucial to assessment, treatment, and outcome, but as Wolfe and Michaud (9) 13 reported, they do not significantly influence patients' willingness to change. A finding that seems to conflict with their study concerns the "control" factor. It was not significant in the current study, but in the epidemiological study it was the best single predictor of unwillingness (p. 2137). Item 14 in Table 1 was similar to the question that Wolfe and Michaud used to assess patients' control over their illness. Item 14 item did not exhibit a threshold, which suggests that most participants in the current study, as with theirs, believed that their pain is reasonably under control. Of the 21 participants (8.6%) who rated this 1 (lowest control), six had 3 simple counting rule discrepancies and ten had 2 discrepancies. A belief that pain is out of control may be represented by discrepancies in beliefs that are directly associated with considering a treatment change: current consequences, emotional influence, and long-term impact.
The study supported the simple counting rule, which gives equal weight to the three beliefs.
The mean likelihood estimates for the simple counting rule are shown in Figure 1 . With 0 discrepancies, the likelihood considering a treatment change is only 22%. With 1 or 2 discrepancies, the likelihood is still relatively low at 35%, but it jumps to 70% when all three beliefs are discrepant. The results indicate that patients' beliefs about the prospect of changing their treatment can be assessed efficiently by asking three questions, but one or two questions is not adequate. To illustrate, item 17 is the most sensitive belief, with 59% of participants who rating this item 1 actually considering a treatment change. Depending on the other two discrepancies, this percentage ranges between 40 and 70. Consequently, focusing on one belief or even two is likely to give an incomplete and unbalanced account of when and why patients are actually considering a treatment change.
________________________________________
Insert Figure 1 about here ________________________________________ Thresholds are commonly used in clinical practice, but it is unusual to identify thresholds of individual items, then recode them and obtain a count. More commonly, raw scores are summed and the results are put into categories, for instance, as "mild" or "moderate." An example is the Rapid-4 disease activity assessment (54) . To investigate whether a "sum-and-classify" procedure can be used instead of the simple counting rule, we summed items 1, 7, and 17 after collapsing item 1 into a 4-point scale and reversing the scores of item 17. The sum was significant (Wald X 2 =20.154, df=9, p=.017) and the linear contrast was significant when the sum is treated as a continuous variable (Wald X 2 =11.71, df=1, p<.001). Mean likelihood estimates are displayed in Figure 2 . The scores fall roughly into three groups. The estimate is 12% for scores between 3 and 6, 35% for scores between 7 and 11, and 70% for the score of 12. In Figure 1 , the likelihood estimate at 0 discrepancies is 20%; otherwise, the percentages are almost identical. Sum-and-classify is useful for tallying questionnaire data, but the simple discrepancy count allows beliefs to be elicited through dialog and is especially useful as a patient-centered communication tool. 
STUDY LIMITATIONS AND CONCLUSION
The findings presented here should be moderated by the study's limitations. These include the nature of the sample, which was confined to veterans with chronic pain who, for the most part, are male, Caucasian, and not impoverished. Diagnostic data were limited to disease co-morbidities.
The study's sample size was sufficient to identify the beliefs that influence patients' conditional judgments and determine how decision making is activated. But unlike the Wolfe and Michaud study, the prevalence of the beliefs was not assessed. Illness perception studies have found that beliefs change across the lifespan (55, 56) , and older patients are more inclined to accept less than perfect health states than younger patients (57) . No studies to date have examined how age affects compatibility testing and the current study lacked sufficient power to investigate this relationship.
According to Politi and Street (32) , collaborative decision making has both communicative and cognitive aspects. This study focused solely on the cognitive aspects and did not describe how the three beliefs are incorporated into patient-provider dialog. Nor did it discuss the importance of communicative aspects such as trust, supportiveness, and interpersonal style (58, 59, 60 ) . We Even when a patient-centered response does not result in a treatment change, it can identify barriers to collaboration, assist patients in coping with their pain, and enhance their ability to recognize health threats. Belief compatibility can militate against the provision of effective treatment, especially when a patient's condition is stable. Those who are relatively satisfied, suffer fewer or lesser consequences, and have minimal worries may be better able to endure unnecessary pain and accommodate functioning limitations. In some instances, the ability to accommodate and adapt exacerbates their condition and causes irrevocable damage.
When discrepancy is low in the presence of a serious clinical picture, a worst-of-both response is to persuade the patient to conform the provider's recommendation, abandon the effort when it proves futile or counterproductive, then send the patient away "to make a decision." Sandman (61) describes an alternative that he calls a "professionally driven best interest compromise" (p. 62). It attempts to balance the patient's beliefs and desires against the provider's Goodness of fit
